Introduction: This aim of this study was to increase dairy consumption in students following an education intervention based on Pender's Health Promotion Model (Pender's HPM) variables.
Introduction
Despite the nutritional benefits of dairy foods, as a good source of protein and micronutrients (Mirmiran, Esmaillzadeh, & Azizi, 2005; Poddar, Hosig, Nickols-Richardson, Anderson, & Herbert, 2009; Weinsier & Krumdieck, 2000; Massey, 2001) , the rate of it consumption is still lower than the recommended amounts (Larson, Story, Wall, & Neumark-Sztainer, 2006; Larson, Neumark-Sztainer, & Harnack, 2009; Murphy, Barraj, Toth, Harkness, & Bolster, 2015) . It has also been reported that the intake of dairy foods is insufficient among Iranian population (Azadbakht & Esmaillzadeh, 2012; Azadbakht, Mirmiran, Hosseini, & Azizi, 2005; Dehdari, Manafi, & Saki, 2013) , especially adolescents (Akbari & Azadbakht, 2014; Omidvar et al., 2015) . Poor knowledge of Calcium requirements, personal negative beliefs to eat dairy products, unavailability of dairy foods at home, parents no expectations of their child to eat dairy foods, not providing social support, low socioeconomic status, no desire to drink milk, and skipping breakfast are known as the variables which may limit dairy foods intake (Omidvar et al., 2015; Poddar, Hosig, Anderson, Anderson, Herbert, & Duncan, 2010) . Previous studies have demonstrated the need for nutrition education programs in order to address the variables (Poddar, Hosig, Anderson, Herbert, & Duncan, 2010; Sahyoun, Pratt, & Anderson, 2004; Baird, Syrette, Hendrie, Riley, Bowen, & Noakes, 2012) . It is noteworthy that using behavior change theories in developing effective nutrition programs may improve dairy foods intakes among various groups (Poddar, Hosig, Anderson, Herbert, & Duncan, 2010; Sahyoun, Pratt, & Anderson, 2004; Babatunde, Himburg, Newman, Campa, & Dixon, 2011) . Hence, in the present study, we used Pender's Health Promotion Model (Pender's HPM) as a conceptual framework in designing the content of training sessions. The model has been recommended for diet interventions . It includes three main elements that influence health-enhancing behavior: (i) individual variables and experiences; (ii) cognitions and feelings about a behavior; and (iii) favorable health promotion behavior (Pender, Murdaugh, & Parsons, 2002) . Given the importance of adequate dairy foods consumption among the adolescents (Baird, Syrette, Hendrie, Riley, Bowen, & Noakes, 2007) , and the clear need for delivering theory-driven education interventions in this field (Poddar, Hosig, Anderson, Nickols-Richardson, & Duncan, 2010; Sahyoun, Pratt, & Anderson, 2004; Baird, Syrette, Hendrie, Riley, Bowen, & Noakes, 2012) , this study was developed to test the effectiveness of an education program based on Pender's HPM variables to increase dairy foods intake in a sample of students in Iran.
Method

Sample
This quasi-experimental study was conducted in Savojbolagh, Alborz, Iran, from September 2014 to April 2015. First, two middle schools were randomly selected. In the next step, 71 female students in the 7th grade were selected from each school and then allocated to either intervention group (n=71) or the comparison group (n=71). Selection criteria were as follows: no history of vitamin or mineral supplement usage in the past six months, no history of lactose intolerance, allergy to milk proteins, galactosemia and phenylketonuria. The study was confirmed by the Ethic Committee of the Iran University of Medical Sciences. All female students were informed about the objectives of the study and a written consent was obtained from them.
Instruments
A self-administered 69-items questionnaire which was developed by the authors was used to measure demographics and Pender's HPM items in terms of dairy foods intake. According to the literature and the beliefs of twenty female students about dairy foods consumption, the scale items were developed. Face validity of the items was measured by the thirty students (Jenkinson & McGee, 1998) . In this stage, seven items were edited. In this study, quantitative content validity of the instrument was measured by an expert panel of 10 specialists in health education and health promotion and nutrition. Based on the experts' opinions, content validity ratio and content validity index of the items were calculated. In this study, items having content validity ratio less than 0.62 and content validity index less than 0.80 were omitted from the questionnaire (Lawshe, 1975; Polit & Beck, 2004) . In this stage, a total of ten items (3 items of prior related behavior sub-scale, 2 items of perceived benefit, 4 items of perceived barriers and 1 item of situational influences sub-scale) were deleted from the scale. In the present study, we assessed Cronbach's α of the variables. The estimate of α ≥0.70 is considered satisfactory (Cronbach, 1951) . After calculating Cronbach's α, a total of one item of positive activity-related affect sub-scale was deleted from the scale. The remaining 69 items of the final instrument to measure Pender's HPM variables in terms of dairy foods consumption and Cronbach's alpha of the variables are shown in Table 1 . Also, the number of servings of dairy foods consumed and the intakes of macro-and micronutrients of dairy foods eating were assessed using a 3 d record. The groups were completed the questionnaire at baseline and 4 weeks after the intervention (follow-up). 3. I enjoy drinking a glass of warm milk in the cold weather. 4. I enjoy drinking dairy foods (e.g. milk) on the way to school. 5. I enjoy eating dairy foods (e.g. milk) in the reading room. 6. I enjoy eating dairy foods (e.g. milk) in front of TV. 7. I enjoy eating dairy foods at restaurant.
7 items on a 5-point scale (1 = strongly disagree to 5 = strongly agree).
0.77
Immediate competing demands and preferences 1. I prefer to eat junk foods instead of milk or other dairy foods. 2. I prefer to eat fast foods (such as pizza or sandwich) with a soft drink instead of eating yogurt. 3. I prefer to eat soft drinks instead of dairy products in the meals. 4. I prefer to eat pickles instead of dairy foods in the lunch and dinner meals.
4 items on a 5-point scale (1 = never to 5=always 
Intervention Program
A theory-driven education program was designed according to Pender's HPM items. Three posters illustrating the benefits of dairy foods intake were hung in the school. In a training session, a nutrition expert explained to participants' parents and teachers about the role of dairy foods in improving the health of adolescents and the influencing factors in dairy foods consumption such as availability of dairy foods at home and the role of parents in children's eating pattern and preferences. The researches asked them to encourage students about eating dairy products. Then, intervention participants were divided into 7 groups (10 persons in each group). Four 40-45 min training sessions were delivered for the groups within one month. In the first session, a group discussion to the necessity of consuming dairy foods such as milk, yogurt and cheese -for all the meals and benefits of eating dairy products was conducted. Meanwhile, the rate of daily need for intake of dairy foods was explained to them through a poster regarding food pyramid. In the second session, during a group discussion, students in the intervention group discussed about barriers and their positive and negative feelings to eating dairy foods. An instructional story-book about the benefits of dairy foods intake, barriers to dairy foods consumption and strategies to overcome them which were developed by the authors was presented to the intervention participants. Increasing self-efficacy beliefs for dairy foods eating was considered in the third session. For this purpose, students expressed and shared their experiences and feelings upon dairy foods intake with other participants during a group discussion session. Students were encouraged to eat 2 to 3 servings of low-fat dairy products per day (e.g. drink 2 to 3 cups of milk). In this session, practical strategies for eating dairy foods in the meals were also explained to the students. In the fourth session, through a role-playing, students discussed and reflected their opinions about the most competing demands of dairy foods intake (such as the tendency to eat low nutritionalvalue snakes such as biscuits and cakes for the breakfast meals instead of eating milk or other dairy foods, enjoying eating fast foods or the meals with a soft drink instead of dairy products and the tendency to eat pickles instead of dairy foods in lunch or dinner meals). In this session, the participants were encouraged to develop commitment to eating dairy foods in their diet. In addition, they received an educational CD which consisted of movies and texts about the intake of dairy foods. It is noteworthy that we emphasized the necessity of eating low-fat dairy foods in all educational sessions.
Statistical Analysis
The data were analysed by SPSS software package (version 21.0) and Food Processor 2 software. The homogeneity of demographics of both groups was analysed by Chi-square. Date normality was tested using Kolmogorov-Smirnov test. Paired t tests were used to test the within-group changes. Differences in outcomes between the two groups were tested with Analysis of Covariance. The data were expressed as mean±SD. Significant for all results was set at the P<0.05 level. Table 2 shows the demographic characteristics of the students in the two groups. Final results indicated that there were significant differences in Pender's HPM variables (except for the negative feelings, perceived barriers and competing demands), the number of servings of dairy foods consumed and intakes of Calcium, riboflavin, and vitamin A in the intervention group than the comparison group (See Table 3 and 4). Results of paired t tests, *P<0.05.
Results
Results of analysis of covariance, †P<0.05.
Discussion
The results showed that designing the content of intervention based on Pender's HPM variables was able to significantly increase the dairy foods consumption in the intervention group from baseline to follow-up and from a mean of 1.52 (±0.90 to 1.81 (±0.92) servings/day. The findings were also consistent with those of Poddar et al. and Sahyoun et al. (Poddar, Hosig, Anderson, Nickols-Richardson, & Duncan, 2010; Sahyoun, Pratt, & Anderson, 2004) . Also, Dehdari et al. reported that using Pender's HPM as a framework for planning education intervention can increase breakfast eating in the female students . We found that despite the almost 19% increase in dairy foods intake in the intervention group; they still consumed fewer than two dairy servings daily. Similarly, Weaver reported an increase of 11% in daily dairy foods eating after the implementation of a population-level campaign (Weaver, 2010) . This finding may contribute to frequent barriers for eating Calcium foods (especially dairy products) among Iranian students. Although perceived benefits of consuming dairy foods improved considerably in the intervention group than the comparison group, there was no significant difference in the perceived barriers between both groups following the intervention (Table III) . Results of this study confirmed prior research findings which indicated that despite the students ' sufficient awareness of eating Calcium foods benefits in preventing osteoporosis (Harel, Riggs, Vaz, White, & Menzies, 1998) , various environmental and individual factors may impact on the intake of these foods (Larson, Story, Wall, & Neumark-Sztainer, 2006; Vue & Reicks, 2007) . There is a need to identify further barriers involved in dairy foods consumption among Iranian students. In addition, several efforts with an emphasis on increasing availability of the dairy foods at home and also providing milk in Iranian schools as part of national nutrition programs is recommended. The experiences of other countries show that distribution of dairy foods in the breakfast or lunch meals may be an effective strategy in increasing Calcium intake among the Students (Hendrie, Baird, Syrette, Riley, Bowen, & Noakes, 2012; Gordon & McKinney, 1995) .
In this study, significant differences were observed in the percentage of the RDA met for Calcium, riboflavin, and vitamin A, between the two groups after the education intervention. These findings are consistent with Dehdari et al. . It was interesting to find that students in the comparison group reported higher energy intake compared with the intervention group after the intervention. This discrepancy may be attributed to low dairy foods in the comparison group (Table 4 ). This result is approved by Zemel, Barba et al. and Dougkasm et al. who considered the impact of the dairy products consumption and/or high dietary Calcium intake in regulating body energy metabolism and appetite, and weight management (Zemel, 2004; Barba, & Russo, 2006; Dougkas, Reynolds, Givens, Elwood, & Minihane, 2011) . Further studies are needed to explore the effectiveness of nutrition education programs in body composition and appetite of school-aged children at baseline and long-term follow-up.
The follow-up results indicated that self-efficacy belief to Calcium intake was also significantly higher in the intervention group compared with the comparison group. This finding is in line with those of Dehdari et al. and Lv and Brown (Dehdari, Rahimi, Aryaeian, & Gohari, 2014; Lv, & Brown, 2011) . Also Tussing and Chapman-Novakofski reported that osteoporosis prevention education can increase self-efficacy belief for Calcium intake among women (Tussing & Chapman-Novakofski, 2005) . Given that self-efficacy is one of the significant predictors to make healthy choices (Tussing & Chapman-Novakofski, 2005; Dehdari, Rahimi, Aryaeian, Gohari, & Esfeh, 2014; Reddan, Wahlstrom, & Reicks, 2002) , nutrition education programs should potentially address the students' self-efficacy belief to eating dairy foods.
The final results also showed that intervention participants reported greater interpersonal influences and situational influences for eating dairy foods than the comparison group. Similar results have been reported in conducted nutrition education interventions for students . Such interpersonal and environmental influencing variables on the intake of Calcium foods in students were reported in several studies. For example, Vue and Reicks demonstrated that parent' expectations for their child to consume Calcium foods, availability of dairy foods at home and encouraging child to drink milk by parents may influence eating dairy foods among students (Vue, & Reicks, 2007) . Larson et al. also reported that two variable including low socioeconomic status and social support may limit dairy consumption among adolescents (Larson, Story, & Wall, 2006) . Through identification of the factors, literature suggests that conducting nutrition programs with a focus on creating healthful home food environments and also fostering parenting skills to support children's healthy eating behavior are needed (Cullen, Lara Smalling, Thompson, Watson, Reed, & Konzelmann, 2009 ).
In the present study, positive feelings regarding dairy products intake among the intervention participants significantly increased compared to the comparison group following the intervention. In this regard, Robbins et al. found that positive feelings can predict perceived self-efficacy and greater enjoyment of the recommended task among the adolescents (Robbins, Pis, & Pender, 2004) . Previous studies underscored the importance of attending to person's motivation and feelings to eating food. For example, Desmet and Schifferstein surveyed experienced emotions by individuals in response to tasting or eating food. They indicated that sensory attributes, experienced and anticipated consequences, personal or cultural meanings, and actions of related agents were five different sources of food emotions (Desmet, & Schifferstein, 2008) . Evers et al. also demonstrated that emotion was a trigger for eating foods. What is concluded here is that eating behavior in humans frequently changes according to changes in their feelings and emotions and it is necessary to attend more to it for designing education nutrition programs (Evers, Adriaanse, Ridder, & Witt Huberts, 2013 ).
This study also indicated that compared with the comparison group, there was a significant increase in commitment to planning for dairy foods intake in the intervention participants after the conducted education www.ccsenet.org/gjhs Global Journal of Health Science Vol. 8, No. 10; intervention. In line with, Dehdari et al. demonstrated that students who had more perceived self-efficacy and positive feelings to eating breakfast were most likely to commitment to planning for eating breakfast regularly . Shin et al. reported that women differed with respect to commitment to a plan for exercise and self-efficacy belief was the most important predictor of commitment to a plan for exercise (Shin, Hur, Pender, Jung Jang, & Sil Kim, 2009 ). Findings of the present study also supported the importance of the commitment to a plan of action as sources of influence on eating dairy foods among Iranian students.
In contrast to some past studies , there was no significant decrease in immediate competing demands and preferences and negative feelings variables for either the intervention or comparison group in this study. Few studies have considered these two variables in designing the content of nutrition education intervention . In this study, the tendency to eating soft drinks and unhealthy snacks in the meals were the competing demands to dairy foods intake. Also, feelings bad after drinking milk and sleepiness after eating dairy foods were two negative affects among the participants. These factors should be exactly studied in a qualitative research and considered when designing training sessions.
In this study, two limitations must also be addressed. One limitation was the short term follow-up. Future studies are needed to determine whether increase in dairy foods intake can be sustained over a longer period. Also, the results were obtained of a sample of female students which considerably constrains the generalizability of the findings to other similar groups.
Conclusion
Pender's HPM is a theoretical framework for developing nutrition education programs in terms of dairy foods consumption for students.
